This study is designed to analyze factors affecting mango market supply and identify the existing market channels in Gomma district, Southwest Ethiopia. Descriptive statistics such as mean, standard deviation & frequencies and multiple linear regressions have been used to analyze the data collected from mango market actors. The study identified seven potential mango market channels in the study area. Producer-Retailer-Consumer marketing channel was identified to be the first and most important mango marketing channel in the study area. It represented 26% of the total mango marketed during the survey period. The result from multiple linear regressions model indicates that from the total of ten independent variables five variables such as quantity of mango tree owned, age, education and access to market information were identified as factors affecting volume of mango market supply. Their magnitude, relationship with quantity of mango market supply and interpretations are given in results and discussion section. Finally, possible policy recommendations have been suggested.
INTRODUCTION
Fresh tropical fruit production has risen by 7% in world market annually since 1997; and the bulk of theses fruits (98%) are grown in developing countries. The latest figure shows that pineapple accounts for 44% of the total traded volume, followed by mango (27%), avocado (12%), and papaya (7%) (Yeshitila & Nessel, 2004) . The main reason for increase in demand of tropical fruit is the growing familiarity of consumers with tropical fruits; their tastes, nutritional value and cooking qualities.
Promotion of horticultural crops production and trade has recently become one of the key objectives of the developing countries (Lumpkin et al., 2005) . IFADS' regional strategy for Sub-Saharan Africa focuses on enhancing the income of smallholders within the context of trade liberalization where smallholders' production and marketing of fruits and vegetables is a key focus (IFAD, 2003) Ethiopian economy is mainly dominated by agriculture where 40% of the national GDP, 90% of export earnings and 85% of employment opportunity are contributed by the sector (World Bank, 2004) . South West Ethiopia particularly Jimma Zone is endowed with diverse natural resources and has the capacity to grow different 182 annual and perennial crops such as coffee, avocado, mango, orange and papaya. Fruit production is mainly for marketing albeit agricultural production is very fragmented and uncoordinated where all farmers produce similar types of crops resulting in glut especially in harvest season.
The production potential of fruits is not widely and evenly distributed across the various regions of the country. The cultivation is also seasonal and the supply is scanty and volatile even in areas where irrigation is possible. The knowledge gap on fruit production techniques and processing technology is wide. Also knowledge of domestic consumers of the benefits of fruits is confined to very few verities. Hence, domestic demand with the exception of few widely known tropical fruits is generally small (Seifu, 2003) .
Various studies show that people generally consume fruits and vegetables on a daily bases, without considering them as a basic food item. These factors have already affected the growth and expansion of the fruit sub-sector in Ethiopia. Lack of concerned public support, scanty of market information, poor understanding of the market works; and lack of systematic documented knowledge are main threats that hampered the benefits from the sector (Tsegaye et al., 2009 ). The existing income generating capacity of fruits as compared to its immense potentials at the macro and micro level is not encouraging. For example, from the total 3.5 million quintals of fruits produced in the country, only less than 2% is exported (Joosten, 2007; MOARD, 2005) . The nature of the product on one hand and lack of organized marketing system on the other hand often resulted in low producers' price.
Development needs of fruits in general and that of mango in particular is poorly addressed in Ethiopia. But these days efforts have been stepped up to improve and support the sector. With this line, the current growth and transformation plan of Ethiopia (GTP) prioritizes intensive production and commercialization of horticulture as a sector for attention. Thus the development policy initiates the need to accelerate and lucid the transformation of the subsector from the subsistence to business and market oriented agriculture. But the existing constraints of post harvest and market infrastructures such as: packaging, pre cooling, warehousing, cold storage, pre-package and distribution have played their deterring role on trade and consumption of fruits in the country (Seifu,2003) .
Furthermore, fruit marketing channels, and their characteristics have been not studied. Therefore, the current study is designed to identify the existing marketing channels and factors affecting mango market supply in Gomma district, southwest Ethiopia.
RESEARCH METHODS
Gomma district is one of the 17 districts in Jimma Zone Oromia Regional State, Ethiopia. It extends between 7 0 40'-8 0 04' north latitudes and 36 0 17'-36 0 46' east longitudes. The district is located 390 km South West of Addis Ababa and about 50 km west of Jimma town. There are 36 rural kebeles and 3 urban kebeles in Gomma district. The number of agricultural households in the district is 45,567 from which 35,533 are male headed and 10,034, female headed. The total population of the district was 216,662 from which 110,448 are males and 106,174 females (CSA, 2008) . It is the second most densely populated district in the zone with two coffee state farms which cover an area of 2704 ha (IPMS, 2007) . Gomma district is one of the foundations and origin of coffee Arabica where the life of the people in the district is directly or indirectly connected with Coffee & fruit production (Profile of Gomma district /Wikipedia) (IPMS, 2007) . The district has a total surface area of 936.58 Km 2 (993657.72 hectare) that accounted 4.8 % of the total area of Jimma Zone. Agaro town is the capital of the district.
Sources and Types of Data
We have used both primary and secondary data for the study. Primary data was collected using structured questionnaire through face to face or direct interview with respondents. While secondary data was gathered through reviewing and examination of documents, annual reports and records of published and unpublished documents. Both qualitative and quantitative data were used.
Sample size determination
Two stage sampling procedure was used to select the sample respondents. In the first stage two kebeles namely Bulbul and Homo Bako were randomly selected out of the total 36 mango producer rural kebeles. The total numbers of mango Where: n = sample size N = total number of households e = margin of error (10%) The sites for the trader surveys were market town where large number of mango traders available. On the basis of flow of mango, four markets namely Jimma, Agaro, Lemi and Choche were selected purposively because they are the main mango marketing sites in the study area. As a result 15 mango traders were selected by systematic random sampling technique.
Data Analysis
Data was analyzed using both descriptive statics and econometric model. Descriptive statistics such as mean, standard deviation and frequency were used to describe socioeconomic characteristics of respondents.
Econometric Analysis
Quantity of mango supplied to the market, measured in quintal is the dependent variable of the study. At the time of household survey, it was confirmed that about 95% of producers in the study area are mango market suppliers. Therefore, it is recommendable to use Ordinary Least Square Model to analyze factors affecting mango market supply. Following Green (2003) , the multiple linear regression models are specified in a matrix notation as:
Yi=βΧ+Ui…………………………………… (2) Where: Yi = Value of mango supplied to the market Β = a vector of estimated coefficient of the explanatory variables X = a vector of explanatory variables Ui = disturbance term For the parameter estimates to be efficient, unbiased and consistent assumptions of linear regression model should hold true. Hence, multicollinearity, and heteroscedasticity detection tests were performed using appropriate test statistics.
Variable definitions and working hypothesis
The dependent variable of the study is volume of mango sold in the market while the independent variables are: Sex of the respondents: It is a dummy variable taking 1 if male and 0 otherwise. It was assumed to have either positive or negative relationship with the volume of mango supplied to the market. Education of household heads: It is a continuous variable measured in years of school. Farmers with better formal education can adopt new agricultural production and marketing practices than their counterparts and would increase marketable surplus. The literate the household head is the better would be the awareness of the farmer towards market participation and postharvest loss management. Therefore, this variable is expected to have positive coefficient. Age: It is a continuous variable taken as one of the independent variables. The expected relationship of age with the volume of mango supplied to the market was positive. As farmers become older and older in age, he/she will have better knowledge and will decide to allocate more size of land for agricultural production and supply more to the market. Family Size: This is a continuous variable assumed to have a positive relationship with the volume of mango market supply. The more the number of members in a household the more size of land allocated to agricultural production and market surplus. This is because family members are source of labor supply for agricultural activities. Distance from development agents' office: It is a continuous variable refers to the distance between producers' home and development agents' office. The nearer a farmer is to the development agent the more frequent would be his/her chance to get an advice. Hence, the expected sign for this continuous variable measured in single feet hours was negative. As the farmer dwelled far from development agents' office the lesser would be the chance for extension contact and hence less knowledge, less land allocation and market supply.
Access to credit:
It is a dummy variable taking 1 if respondents have access to credit 0 otherwise. Credit helps farmers to purchase agricultural inputs to increase agricultural production. Therefore, this variable is assumed to have a positive relationship with the volume of mango supplied to the market. Membership in Cooperatives: It is a dummy variable taking 1 if a given respondent is a member of producer or marketing cooperatives 0 otherwise. Farmers with membership in producer or marketing cooperatives are supposed to be in a better position to know the benefits of market participation. Therefore, it is hypothesized to have positive coefficient. Access to market information: This is a dummy variable taking value of 1 if a respondent have access to market information 0 otherwise. It is assumed to have a positive relationship with the volume of mango supplied to the market. Distance from the nearest market center: It is a continuous variable measured in a single feet hour. The nearer a farmer to a market center the more frequent would be he/she supply to the market. Hence, the expected sign for this variable is negative. As a farmer dwelled far away from the market center, the lesser would be the chance for market supply.
Quantity of mango tree owned by respondents:
This is a continuous variable measured in a number of mango trees owned by respondents. If a given farmer has plenty of mango trees, he/she will harvest more and supply to the market. Therefore, this variable is assumed to have a positive relationship with the volume of mango supplied to the market.
RESULTS AND DISCUSSION

Descriptive statistics
As indicated in Table 1 , out of the total interviewed mango producers 57.5% of them are male and the rest 42.4 % were female respondents. This indicates that majority of mango producers in the study area are male headed households. From the total respondents 72.6% were illiterate and the remaining 27.39% were literate. The result indicates that mango producers in the study area are mainly illiterate suggesting that extension and training services needed to capacitate their skill gap. The marital statuses of the respondents in the study area are single (12.3%), married (54.79%), widowed (17.8 %) and the remaining 15% are divorced. As far as the religion of the respondents is concerned Muslims accounted for 45.2% and the remaining orthodox and Protestants accounts for 34.24% and 20.54% respectively.
Credit is an important service to access innovative technologies and output marketing. Even if one micro-finance and four commercial banks are available in the study area, only 55 % of the total respondents received credit and the remaining 45% were not accessed credit services. From all respondents only about 47 % of them have extension while the remaining 53% of the respondents reported that they had no extension contact. The study result indicates that extension service is largely in favor of other food crop production and is delivered unintentionally to fruits in the study area. This is in line with Carlson et al., (2008) who explained the current extension approach is in favor of cereals but not fruits. Thus, it has negatively affected the fruit production and marketing. Belay (2003) also indicated agricultural extension service has failed to bring major impact on productivity of fruits due to weak link between stakes and associate workloads of extension agents. Davis (2006) has also stated that dearth of extension service has led to poor linkage to support avocado industry.
From the total respondents only 44% of mango producers have access to market information and majority of producers (56%) have no access to market information. The study indicates that colleague farmers are the first source of information followed by producers while traders, government extension workers and NGOs are second, third and fourth information sources respectively in the study area. The study shows that farmers get limited market information than traders with their own efforts. Owing to inequitable access to market information, large proportion of market power is captured by traders who have diversified information sources including: neighbors, fruit traders, personal observation and better access to mobile technology which favored traders to adverse risks of loss to this product. The average age of the sample households was 44.55 years (Table 2 ). This indicates that mango producers in the study area are within the productive age. The data result also indicates that average family size of mango producer household is 5.77. Large family size is a source of labor for agricultural production and increases volume of market supply. Average land holding of mango producers in the study area is 3.84 hectares. The average mango tree per farm was 7. The average yield reported by producers was 3 quintal per tree where majority of the respondents reported 2-3 quintal per tree. A few respondents reported more than 400kg per tree. The reported range of yield was less than other countries where the productivity ranges from 400 to 500kg fruits per tree (5.5-33.1 tons/ha) depending on different factors such as variety, tree age, tree size, seasonal conditions, management and previous cropping history (Griesbach,2003, Tiwari and Baghel, 2014) 
Mango marketing channel
Mango marketing channels were constructed based on the data collected from the three mango markets (Figure 1) . The study result revealed that there are 8 major mango marketing channels in the study area.
I. Producer Retailer Consumer
Channel: It represented 26% of the total mango marketed during the survey period. The channel was identified to be the first and most important mango marketing channel in the study area.
II. Producer Processor Consumer
Channel: It accounted for 13% of total mango marketed in the study area during the survey period. The channel was found to be the third important channel in the study area.
III. Producer
Rural assemblers Processor Consumer Channel: It accounted for 7% of total mango marketed during the survey period. The channel was found to be the fourth and least important in study.
IV. Producer
Wholesaler Processor Consumer Channel: It accounted for 7% of total mango marketed during the survey period. The channel was found to be the fourth and least important in study area.
V. Producer
Rural Assemblers Wholesaler Retailer Consumer Channel: It represented 13 % of total mango marketed during the survey period. The channel was found to be the third important marketing channel in study area.
VI. Producer
Wholesaler Retailer Consumer Channel: It accounted for 20% of total mango marketed during the survey period. The channel was found to be the second important in study area.
VII. Producer
Rural assemblers Wholesaler Processor Consumer Channel: It represented 7% of total mango marketed during the survey period. The channel was found to be the fourth least important marketing channel in terms of volume and accompanied by large number of intermediaries in the market.
VIII. Producer
Consumer Channel: It accounted for 7% of the total mango marketed. The channel is the fourth and least important mango marketing channel in the study area.
Econometrics Model output
More than 95% of mango producers in Gomma district are market participants. Therefore, Linear Regression Models were employed to identify factors affecting volume of mango market supply measured in quintals. For the parameter estimates to be efficient, unbiased and consistent assumptions of linear regression model should hold true. Hence, multicollinearity, and heteroscedasticity detection tests were performed using appropriate test statistics. The result for mean of VIF was 1.07. Therefore, Since VIF is less than 10, serious multicollinearity problems would not be suspected (Table 4) . Also, Breusch-pagan test was used to check for hetroscedasticity and the result showed that p-value of 0.09 indicating constant variance (Table 5 ). After the appropriate tests, the OLS regressions were run to identify the relationship between the independent and dependent variables. Based on the OLS estimation result, five variables were found to influence mango market supply ( Table 6) .
Quantity of mango tree owned: The multiple regression result shows that the quantity of mango tree owned is significantly and positively related to mango marketed supply at 1% significance level. It implies that a unit increases in mango tree increases its market supply by 0.416 quintals. This could be because as mango tree per household increases, it directly related to volume of mango production and increases marketable surplus.
Distance from nearest market: Distance to market was expected to adversely affect the volume of total sales. Accordingly, the result shows that distance to the market is negatively related with mango market supply at 5% significance level. This implies that, a unit increase in walking hours from market center results in a decrease of mango market supply by 1.304 quintals. As the distance from the production area to market place become further and further, farmers supply the lesser quantity of mango to the market because of high transportation cost.
Age of the household head: The age of household head positively affects mango market supply at 1% significance level. An increase in age by one-year results in increasing mango market supply by 0.057 quintals. This implies that aged farmers would have a better experience and knowledge than younger farmers in agricultural activity. The reason is that, through time producers acquire experience about production and marketing and supply better than those who are less experienced.
Educational level of household head: Educational level of household head significantly and positively affects mango marketed supply. An increase in educational level by one-year results in an increase of mango marketed supply by 3.358 quintals at 1% significance level, other things remaining constant.
Access to market information: Access to market information is positively related to mango 187 market supply at 10% significance level. If a given producer has access to market information, mango marketed supply increases by 0.967 quintals. This might be because of mango producers who have behavior of searching price and production information from different sources such as neighbors, friends or Medias benefitted from mango marketing.
More than 95% of mango producers in Gomma district are market participants. Therefore, Linear Regression Models were employed to identify factors affecting volume of mango market supply measured in quintals. For the parameter estimates to be efficient, unbiased and consistent assumptions of linear regression model should hold true. Hence, multicollinearity, and heteroscedasticity detection tests were performed using appropriate test statistics. The result for mean of VIF was 1.07. Therefore, Since VIF is less than 10, serious multicollinearity problems would not be suspected (Table 3) . Breusch-pagan test was used to check for hetroscedasticity and the result showed that p-value of 0.09 indicating constant variance (Table  4) . After the appropriate tests, the OLS regressions were run to identify the relationship between the independent and dependent variables. Based on the OLS estimation result, five variables were found to influence mango market supply (Table 6 ). .000 Dependent variable: mango supplied to market in quintals in 2016/2017. * Significant at 10 percent, ** Significant at 5 percent, and *** Significant at 1%, n = 73, R 2 = 0.659 Adjusted R 2 = 0.572.
Quantity of mango tree owned:
The multiple regression result shows that the quantity of mango tree owned is significantly and positively related to mango marketed supply at 1% significance level. It implies that a unit increases in mango tree increases its market supply by 0.416 quintals. This could be because as mango tree per household increases, it directly related to volume of mango production and increases marketable surplus.
Age of the household head:
The age of household head positively affects mango market supply at 1% significance level. An increase in age by one-year results in increasing mango market supply by 0.057quintals. This implies that aged farmers would have a better experience and knowledge than younger farmers in agricultural activity. The reason is that, through time producers acquire experience about production and marketing and supply better than those who are less experienced.
Access to market information: Access to market information is positively related to mango market supply at 10% significance level. If a given producer has access to market information, mango marketed supply increases by 0.967 quintals. This might be because of mango producers who have behavior of searching price and production information from different sources such as neighbors, friends or Medias benefitted from mango marketing.
CONCLUSION
The study was designed to analyze factors affecting mango market supply and identify the existing market channel in South West Ethiopia Gomma district. The data collected from mango producers was analyzed using both descriptive statistics and econometrics model. Ten independent variables have been regressed on the dependent variable. Accordingly, five independent variables namely educational level, age, access to market information and number of mango trees per household are positively related with mango market supply however, distance of producers' home from the nearest market center is negatively affected mango market supply.
Eight mango market channels have been identified in the study area. Among these channels, Producer
Retailer Consumers channel was the most important and dominant mango market outlet through which producers and consumers get acceptable prices.
The study result indicates that educational level of household heads positively affected mango market supply. Households with formal education are in a better position in mango production and market supply. Therefore, provision of continuous training and adult education is highly recommended. Market information is another important factor that affects farmers' mango market supply. Households who have regular access to market information have better performance in mango market supply than their counterparts. Equipping smallholder farmers with necessary market infrastructure is recommendable if it is required to increase their market supply performance. Distance of households' residential home from the nearest rural market center is also important factor that hinders mango market supply as directly related with market transaction cost. Establishment of accessible market center is recommendable to increase market participation level of producers.
